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Device for reading and/or writing information from/onto an optical information carrier. 




The invention relates to a device for reading and/or writing information 
from/onto an optical information carrier, comprising 

read means including imaging means for imaging a radiation beam so as to 
form a scanning spot by means of which the information carrier is scanned, and including 
5 detection means for generating a read signal which is indicative of the intensity of the 
radiation reflected from the information carrier at the location of the scanning spot, 

which device has an information transfer mode, in which the scanning spot is 
%j moved in a first direction with respect to the information carrier, 

* 2 which device has a displacement mode, in which the scanning spot is moved in 

f^lO a second direction transverse to the first direction, 

til 

■ % 2 control means for controlling the imaging means in response to a measurement 

signal which is indicative of the degree of focusing of the radiation beam at the location of the 

M scanning spot, which control means include sample and hold means for sampling and holding 
the measurement signal in response to a sample signal. 



magneto-optical disc-shaped information carrier. In the information carrier described therein 
the information is recorded in mutually concentric tracks which are separated by grooves. The 

20 information is recorded by forming magnetic patterns in the information carrier. The 

information is read by focusing a radiation beam is focused onto the information carrier and by 
measuring the polarization of the beam reflected from the location of the scanning spot thus 
formed. The scanning spot is then moved in a first direction, i.e. along the tracks. With the aid 
of detectors a focus error signal is derived from the reflected radiation. A sample and hold 

25 circuit generates a sampled focus error signal from the focus error signal. In response thereto a 
control system generates a control signal for focusing the beam. In a displacement mode of the 
device the sample and hold circuit is controlled by a tracking error signal, the focus error 
signal being sampled if the scanning spot is incident on a track and is maintained constant if 
the scanning spot is incident on a groove. According to said document the focus servo 
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mechanism is preferably in a continuous sample mode during scanning of the information 
carrier. The measures taken in the known device suppress radial to vertical crosstalk (RV 
crosstalk) during a radial movement of the scanning spot on a magneto-optical information 
carrier as described above. However, the known measures do not suppress RV crosstalk which 
occurs in optical information carriers which store the information in the form of differences in 
level. 



It is an object of the invention to provide in a device of the type defined in the 
1 0 opening paragraph a measure which enables RV cross-talk to be suppressed in information 
carriers of the last-mentioned type. To this end, according to the invention, the device of the 
type defined in the opening paragraph is characterized in that the sample signal causes the 

r j 

%j measurement signal to be sampled when said intensity is comparatively high. Said intensity is 
f Z an indication of the location of the scanning spot with respect to the patterns provided in the 
*=1 5 information carrier. In an information carrier in which the information is stored in the form of 
differences in level sampling of the measurement signal at instants at which said intensity is 
comparatively high ensures that sampling is always effect at locations having mutually the 
same level. This results in a substantial reduction of the radial to vertical crosstalk. 



3* a! 




#^7 

These and other aspects of the device in accordance with the invention are 
described in greater detail with reference to the drawings. In the drawings 

Figure 1 shows diagrammatically a device in accordance with the invention, 
Figure 2 shows a part of the device shown in Figure 1, 
25 Figure 3 shows a detail at the location III in Figure 2, 

Figure 4 shows a circuit of the device shown in Figure 1 , 
Figure 4 shows possible displacements of the scanning spot with respect to the 
information carrier, 

Figure 6 shows some signals appearing in the circuit shown in Figure 4. 




Figure 1 shows a device for reading and/or writing information from/onto an 
optical information carrier 1. In the present embodiment the information carrier is disc-shaped 
and the information carrier has mutually concentric tracks around a center which substantially 
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coincides with an axis 12. Together the tracks form a spiral but alternatively they may be 
separate from one another and be closed in themselves. The device shown in Figure 1 includes 
read means 2. Figure 2 shows the read means 2 in greater detail. The read means include 
imaging means, namely a lens 21, a beam splitter 22, and a focusing element 23 for focusing a 
5 radiation beam 24 to a scanning spot 1 1 by means of which the information carrier 1 is 

scanned. The radiation beam is generated by a radiation source 20, such as a solid-state laser. 
The read means further include detection means 25, 26 for generating a read signal Sls which 
is indicative of the intensity of the radiation reflected from the information carrier 1 at the 
location of the scanning spot 1 1 . In the present case, the detection means are formed by an 
1 0 astigmatic element 25 and a four-quadrant detector 26, which is shown in more detail in 

Figure 3. The detector 26 supplies a read signal Sls composed of the signals Dl, D2, D3, D4 
which are measures of the intensity of the radiation incident on each of the four quadrants 
26.1, 26.2, 26.3, 26.4 of the detector 26. 

The device shown has an information transfer mode, in which the scanning spot 
= 15 1 1 is moved along the tracks. The movement of the scanning spot 1 1 then has a tangential first 
direction with respect to the axis 12 of the information carrier 1. For this purpose, the 
information carrier 1 is rotated about the axis 12 by means of a motor 50. 

The device also has a displacement mode, in which the scanning spot 1 1 is 
moved in a radial second direction transverse to the first direction. For this purpose, the device 
IS 20 has coarse positioning means 60, in the form of a slide motor for moving a slide 61 which 
carries the read means. 

The device has control means 40, 41 for controlling the imaging means 21, 22, 
23 in response to a measurement signal FE. The measurement signal FE is indicative of the 
degree of focusing of the radiation beam 24 at the location of the scanning spot 1 1 . The 
25 control means include sample and hold means 40 for sampling and holding the measurement 
signal FE in response to a sample signal Scntrl- The sample and hold means 40 generate an 
output signal FE SH which serves as an input signal for a PID controller 41, which controls an 
actuator 2 7 A, 27B for focusing the radiation beam 24. 

The measurement signal FE is derived from the four signals D1-D4 by means 
30 of a signal processing unit 43, in such a manner that 
FE = (D1+D3)-(D2+D4) 

Furthermore, the signal processing unit 43 is responsive to the signals D1-D4 to 
generate a radial error signal RE, which complies with: 
RE = (D1+D2) - (D3+D4) 
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The radial error signal RE serves as an input signal for a first radial servo 
system 44 for tracking in the information transfer mode. In said mode the switch 47 is closed, 
as a result of which the first radial servo system 44 supplies a radial control signal to the radial 
actuators 28a, 28b- The radial control signal also serves as an input signal for a second radial 
servo system 46, which supplies the control signal for the slide motor 60. The switch 47 and 
the second radial servo system 46 are controlled by a microprocessor 45. 

The signal processing unit further generates an information signal Sinfo which 
is representative of information patterns recorded on the information carrier. The information 
signal SrNFO complies with: 
Sinfo = D 1 +D2+D3+D4. 

The sample signal Scntrl causes the measurement signal FE to be sampled 
when the intensity of the'fe fleeted radiation is comparatively high and the measurement signal 
to be held when the^intensity of the reflected radiation is low. The sample signal Scntrl is 
derived from the'information signal Sinfo with the aid of the means 70. The means 70 are 
shown in greater detail in Figure 4. Said means further include means 72 for measuring the 
time during which the measurement signal FE is held and means 73, 75 for causing the 
measvfrement signal FE to be sampled when the time exceeds a predetermined value. 

The present device operates as follows. During the read-out of information in 
the information transfer mode the radiation source 20 generates a radiation beam 24. The 
radiation beam 24 is imaged via the lens 21, the beam splitter 22 and the convergent lens 23 so 
as to form a light spot by means of which the information carrier 1 is scanned. Radiation 
reflected from the information carrier 1 is imaged onto the detector 26 via the convergent lens 
23, the beam splitter 22 and the astigmatic lens 25. The light spot is moved in the first 
direction Rl with respect to the information carrier 1 by rotating the information carrier. By 
means of the signal processing unit 43 the information signal Sinfo, which represents the 
information read from the information carrier 1 , is derived from the read signal Sls, which is 
composed of the signals Dl, D2, D3, D4. 

Figure 5 illustrates the movement of the scanning spot 1 1 along a path p on the 
information carrier 1. The information carrier 1 has tracks 14 which are separated from one 
another by grooves 13. Information is recorded in the tracks 14 in the form of differences in 
level, namely as pits 15. 

In the displacement mode the read means and, consequently, the scanning spot 
1 1 are moved in a radial direction R2 with respect to the axis 12. Moreover, just as in the 
information transfer mode, the information carrier 1 is rotated, which causes the scanning spot 
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to be moved also in the first direction Rl . As a result of this, the scanning spot 1 1 moves along 
a path P with respect to the information carrier 1 . 

Figure 6A shows the signal Sinfo, which is indicative of the intensity of the 
radiation reflected from the information carrier. Figure 6B shows the clock signal CL. The 
clock signal has pulses at the instants tl, t2, t7. At these instants the scanning spot is 
successively situated at a position pi to pi. The AND gate 71 generates an auxiliary signal 
Sinfo& cl- The clock signal CL is also supplied to a clock input of a counter 72. The count of 
the counter is incremented by 1 upon each edge of the clock signal and is compared with a 
reference value Tref in a comparator 73. The OR gate 75 generates the sample signal Scntrl 
(see Figure 6C). As long as the count is smaller than the reference value Tref the sample 
signal Scntrl is identical to the auxiliary signal Sinfo & cl- The measurement signal FE is 
sampled as soon as the sample signal Scntrl has a logic value 1 . In the present case the 
measurement signal FE is sampled at the instants t2, t6, at which the scanning spot is situated 
between the grooves 13 and between the pits 15. This precludes the occurrence of radial to 
vertical crosstalk. 

In the case that it takes too long before the measurement signal FE is sampled 
instabilities may occur in the control of the actuators 27 A , 27 B for focusing the beam 24. In the 
present embodiment this is avoided. As long as the sample signal Scntrl has a logic value "0" 
the count of the counter 72 is incremented upon each clock pulse of the clock signal CL. As 
soon as the count exceeds the reference value Tref a signal Tmax having a logic value " 1 " is 
generated. The sample signal Scntrl then also assumes a logic value "1", as a result of which 
the measurement signal FE is sampled frequently enough. As soon as the sample signal Scntrl 
has a logic value "1 " the inverter 74 generates a reset value having a logic value "0", which 
resets the counter 72. 

The invention is of particular importance for information carriers on which the 
information is stored in the form of differences in level. An attractive embodiment of the 
device in accordance with the invention is characterized by means for generating a signal 
which, when it has a first logic value, indicates that information has been/is recorded on the 
information carrier in the form of differences in level of a surface of the information carrier. 



